Concerning the calculations there are difficulties connected with the fact that the data of most of the models change rapidly with respect to space variables. A real reactor situation is such that domain G consists of periodically changing subdomains GL each of which contains cells with fuel kernel and several shells having various purposes. The cells are rather small in the sense that when any variant of the finite element method is used the majority of elements are then determined by discontinuous data. However, in practice we are not interested in the detailed behaviour of the differential neutron density; only some global characteristics of the solution are needed such as integral neutron flux, parameter of criticality etc. In order to be able to obtain such characteristics some appropriate procedures and simplifications have to be used. A very efficient procedure how to overcome difficulties with rapidly oscillating data a homogenization method has been invented. The homogenization procedure is an approximate method by which the original problem is approximated by another one (usually with respect to space variables) in which the data do not change so rapidly as the original data; the data are in a special way averaged, or, as we say homogenized. Some mathematical and numerical aspects of the problem of criticality and homogenization will be considered in a subsequent paper. In this paper Problem 2 will be considered in detail.
Fundamental decay mode and asymptotic behaviour in time.
In order to investigate the asymptotic time-behaviour of any particle distribution N , we examine in more detail the Boltzmann operator A == L + S + F defined by (1. Remark, We note that the validity of (2.11) follows from the compactness of (S+F)T(t;L)(S+F) and similar other assumptions, as we have mentioned above. The converse is obviously not necessarily true, as we have mentioned, in the case of inelastic scattering in the high-energy range.
Let R(a,A)y. = V-y. 9 y. ± 0 and let b > a . We see that R(a,A) ) G ^ (R(a,A) ) , the spectral mapping theorem shows that 7\ Q is a Predholm eigenvalue of A since r has this property with respect to R(a,A) • This completes the proof of the Lemma.
The conclusion of the Lemma implies that Theorems 1-3 apply to those cases of neutron transport where the assumption (3*11) holds. In our opinion, this is the case in most of the models used until now. As a consequence we have the following final result. 
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